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Attention has been recently drawn' ", " to the clinical and patho-
logical entity, described by Moschkowitz14 in 1925, of acute throm-
bocytopenic purpura with multiple platelet thrombi in small blood
vessels. The disease is characterized by an acute onset and a rapidly fatal
course, with fever, diffuse neurological damage, anemia of a hemolytic
type, and marked thrombocytopenia. The incidence is greater in young
females than in males.
Fifteen cases have been reported in the literature,1' 2, 4, 6, 9, 12, 13, 14, 22
one of which was diagnosed correctly before death,"0 and recently"' 19
the clinical, laboratory, and pathological findings have been summarized
in detail. The report that follows includes another case in which the
diagnosis was made antemortem and confirmed at autopsy.
C. W. (#B-74256), a white, unmarried female, age 21, was semiconscious
on admission to the Grace-New Haven Community Hospital on November 8,
1947. Her illness of a week's duration began with lassitude, anorexia, and
weakness. On the second and fifth days before admission, she vomited small
amounts of thick, brown material, and, on the night before admission, she
became stuporous and occasionally delirious. She was thought to have entered
an acute schizophrenic episode.
Since childhood she had been subject to frequent episodes of dizziness and
fainting without vertigo or convulsive seizures. She was "always pale," and eight
months prior to admission she had been told by a physician that she was
anemic. She was given an oral liver and iron preparation, with some subjective
improvement in her weakness and dizzy spells, but she discontinued this medica-
tion several months prior to admission. There was no history of preceding in-
fection, but she had had a tonsillectomy six months earlier and blood studies
then showed a bleeding-time of 1.5 min.; no anemia was noted. There had been
no jaundice or tendency to bleeding and there was no history of rheumatic fever,
allergic manifestations, or drug exposure. Family history was non-contributory.
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On admission, she was a well-developed, but thin, pallid, unresponsive, and
delirious young girl without control of the sphincters of the bladder and rectum.
Her temperature was 101.50 F., rectally, pulse 124, and B.P. 110/80 in both
arms. The skin and mucous membranes were pale without petechiae or
ecchymoses. The sclerae were slightly icteric and there were crusted blood flecks
on the lips. There was no lymph node enlargement. The heart was not enlarged,
but there was a mid-diastolic gallop rhythm and a grade II blowing systolic
murmur, loudest in the pulmonic area. Liver and spleen were not felt. There was
no paralysis. The remainder of the examination was negative. The red cell
count was 1,545,000/cmm. with hemoglobin of 4.2 gm./100 cc. which rose,
with successive transfusions, to 3,000,000/cmm. and 9.0 gm./100 cc., respectively.
The leukocyte count was 22,550/cmm.; 81% were polymorphonuclears (of
which 7% were "juvenile," 119% "band" forms, and 63% segmented); there
were 119% lymphocytes, 29% eosinophils, 1%t basophils, and 5% monocytes.
Six nudeated red cells and nine promyelocytes and metamyelocytes were seen
per 100 white blood cells. No platelets were seen on the admission blood smear
but counts (Reese-Ecker method) varied from 18,000 shortly after admission to
144,000/cmm. on the last day of life. Reticulocyte count was 10.8%.
The clinical course over a period of eight days showed a sustained fever
ranging from 101 to 104.50 F., tachycardia of 90-140, signs of progressive,
diffuse, neurological damage, deepening jaundice, hemorrhages in venepuncture
sites, conjunctivae, and gums, vomiting of changed blood, vaginal bleeding in
advance of expected menses, melena, and hematuria. The right fundus showed a
large tortuous vein which was thought to be thrombosed. The day after admission,
a right spastic hemiplegia was noted, and, on the following day, a left spastic
hemiplegia and Cheyne-Stokes respiration developed. Coma and delirium con-
tinued, with two brief tonic convulsive seizures, moderate opisthotonos, and
projectile vomiting of old blood. On the 6th hospital day, a brief interval of
dramatic clinical improvement occurred, during which she spoke, responded to
questions, and moved all extremities. This lasted only 36 hours, after which
restless coma and left spastic hemiplegia reappeared, and the right pupil became
dilated.
Five days after admission, jaundice deepened markedly with a rise of total
serum bilirubin from 2.38 mg. % (on admission) to 17.86 mg. %o with no
change in ratio of one minute to total bilirubin (0.28). Cephalin flocculation
tests changed from zero to 3-plus in 24 and 48 hours, and the serum alkaline
phosphatase rose from 2.25 to 7.95 Bodansky units. Thymol turbidity and thymol
flocculation tests remained normal. At the height of her jaundice, bile appeared in
the urine, and urobilinogen was positive in a dilution of 1:20. Serum proteins
were 5.86 gm./100 cc. on the 7th day, with a serum albumin of 2.87 and
globulin 2.99 gm./100 cc. The liver became palpable two fingerbreadths below
the right costal margin on the second day. Bleeding time was 6 minutes, 30
seconds, clotting-time 2 minutes, 10 seconds, and the Rumpel-Leede test was
negative. There was no clot retraction in 48 hours. Prothrombin time was 629%
of normal. An erythrocyte fragility test revealed: Control: 0.40% to 0.34%.
Patient: 0.48% to 0.28%.
N.P.N. was 55 mg. % on the third day, and remained at that level. Serum
CO2 and Cl were normal on the third and seventh days. Admission blood
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culture was negative. Tests for cold agglutinins, agglutinins for typhoid, para-
typhoid A and B, and for Brucella were negative. Mazzini was negative.
Treatment consisted chiefly of multiple transfusions, intravenous fluid, con-
centrated liver extract, vitamins B, C, and K, Rutin, and penicillin. Four of the
eleven transfusions were of freshly drawn and unrefrigerated blood, in an
attempt to raise the platelet level, inasmuch as it is known that the platelet
count falls rapidly in stored whole blood.9
Autopsyfindings
Hemorrhagic manifestations were evident in nearly all organs of the body,
with numerous ecchymoses or petechiae in the conjunctivae, about the needle-
puncture wounds of the skin, over the serosae of the pleura, lungs, peritoneum,
and mesentery; in the heart; in the pelvic and calyceal epithelium of the kidneys;
the epiglottis, the mucosa of the stomach, intestines, and urinary bladder; the in-
terstitial tissue of the pancreas; under thepiamater, and in almost everyportion of
the brain. Small blood clots were present in the nose, mouth, and vaginal canal.
The skin was moderately icteric. There was a pericardial effusion of 190 cc. The
myocardium was pale and contained many irregular grey areas showing marked
fatty change, as confirmed by staining with Sudan IV. The lungs were heavy,
congested, and edematous, weighing 625 gm. (right) and 445 gm. (left).
The 310-gm. spleen presented a deep red congested pulp. The 1710-gm. liver was
yellow and the cut surface showed distinct, congested vessels.
Histologically, occluding thrombi were found in small vessels of practically
all organs, but were more evident in the heart, brain, and pancreas. The thrombi
were homogeneous in appearance, acellular, and stained pink with hematoxylin
and eosin. Some appeared to be adherent to the vessel wall and were frequently
covered or enveloped with a layer of endothelium, and some were canalized. In
some places, vessels were found containing masses of swollen and proliferating
endothelial cells without associated thrombi. However, serial sections demon-
strated that this endothelial reaction was not a separated entity but merely a
piling-up of these cells at the tapered or blunt end of the thrombus. In some
places, the occlusion of these vessels was associated with small infarcts, frequendy
hemorrhagic. Perivascular edema was frequent, but there was a conspicuous
absence of cellular infiltration of any type, and no evidence of injury or damage
to the vessel walls was apparent. The thrombi appeared bright blue when
stained with toluidine blue, thionin, and methylene blue; it was bright purple
with phloxine-methylene-blue, and olive-green with Masson's trichrome stain;
it did not stain with phosphotungstic-acid-hematoxylin; when stained selectively
for hemoglobin, reticulum, fibrin, or lipid, the material was negative.
Other significant histological changes were as follows: The spleen was
congested and contained multiple small foci of erythropoiesis and several large
megakaryocytes. Many thrombi, small infarcts, and areas of focal necrosis were
seen in the pancreas and, to some extent, in the adrenals. Sections of the kidneys
revealed congestion, a few thrombosed vessels, several foci of epithelial degenera-
tion in the proximal segments, and many brown casts and red-cell aggregates in
the tubules. The liver showed only moderate congestion and a few foci of early
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uterus, ovary, lymph nodes, thyroid, and epiglottis confirmed the gross findings
of multiple small hemorrhages, usually associated with thrombosed vessels.
Sections of bone marrow (from biopsy as well as from autopsy) showed
marked hyperplasia of the erythocytic elements, with a ratio of erythopoiesis to
myelopoiesis of approximately 7:3. The predominant cell types were basophilic
and polychromatic normoblasts. The non-nucleolated myelocyte was the out-
standing cell of the myeloid series. Megakaryocytes were normal in numbers
and did not appear unusual, although some were vacuolated. A differential
cell count of the marrow was as follows:
Per cent
Promyelocytes (undifferentiated) 0.0
Myelocytes
Neutrophilic 21.0
Eosinophilic 0.5
Metamyelocytes
Neutrophilic 6.5
Eosinophilic 4.0
Pronormoblasts 3.5
Basophilic normoblasts 18.5
Polychrome normoblasts 21.5
Orthochrome normoblasts 21.5
Lymphocytes 1.5
Monocytes 0.5
Megakaryocytes 0.5
Plasma cells 0.5
Discussion
The characteristics of this disease have been the acute onset, rapidly
fatal course, thrombocytopenia, hemorrhagic manifestations, mental dis-
turbances, and evidence of severe neurological damage. Temporary
clinical improvement is recorded only once and this patient died one
month later following reappearance of symptoms and an emergency
splenectomy. The patient had a brief 36-hour period of improvement
and then relapsed in spite of a rise of platelets to 144,000/cmm.
Clinical and pathological reports of all cases, including the present one,
are strikingly similar.
Themultiple occlusion of small blood vessels is probably responsible
for hemorrhages. Chase7 points out that, when arterioles are occluded
with air or fat emboli, extensive hemorrhages can occur rapidly by
diapedesis, although the wall remains intact. In spite of the throm-
bopenia present, bleeding and clotting times were normal and the
Rumpel-Leede testwas negative, although clot retraction was prolonged.
Bleeding continued in spite of the rise in platelets. The prothrombin
level was 62 per cent of normal as done by Quick's method, but studies
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using serial dilutions of the patient's plasma with normal plasma from
which nearly all prothrombin had been removed16 revealed that actually
there was no deficiency ofprothrombin in the patient's plasma.
Extravasation of blood into the tissues with absorption of products
of resulting hemolysis probably contributed to the elevation of serum
bilirubin. Although there was very little evidence of hepatocellular
damage in sections, thepositivecephalin flocculation and mildly elevated
alkaline phophatase may represent changes in hepatic function due to
profound anemia, as suggested by Rich.17
Adequate methods are not available for the positive identification
of the thrombi as agglutinated platelets. The assumption that the
occlusive material consists ofplatelets is based upon exclusion, by means
of differential staining, of other substances such as fibrin, fibrinoid
material, agglutinated red blood cells, and lipid material. If the picture
is one of emboli formation, one would expect to find fairly uniform
plugging of arterioles and capillaries. Since the thrombi are also found
in venules as well, it is difficult to explain their presence unless they
have propagated from the capillary side. There was a conspicuous
selection of the thrombi for vessels of the heart, brain, and pancreas,
whereas the kidneys and lungs, contrary to what might be expected in
a purely embolic phenomenon, contained minimal numbers of thrombi.
On this basis, therefore, it appears unlikely that the lesions are the result
of emboli formation.
No effective treatment has yet been described. Splenectomy has been
performed in two cases without affecting the outcome.2' 10 Although
abnormal capillary fragility was not a constant finding and was not
present in this patient, large doses of Rutin were given late in the
patient's course. Heparin has been reported to inhibit platelet agglutina-
tion,3 5 16 and itmightbeconsidered in futuretherapeuticattempts.How-
ever, its use may be questioned, as the evidence available indicates that
the heparin requirement to prevent platelet agglutination exceeds that
necessary to lengthen clotting time.19 21
Summary
A case of acute thrombocytopenic purpura with thrombi in small
blood vessels is reported. The thrombi, not positively identified as com-
posed of platelets, were similar in all respects to those reported pre-
viously. The significant features of this rapidly fatal disease include
thrombocytopenia, hemorrhages, progressive anemia with jaundice, and
a normal or hyperplastic bone marrow, in a patient with marked neuro-
logical and mental abberations andsustained fever.
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FIG. 1 Heart. Several small vessels are filled with peculiar hyalin thrombi, portions of which are
attached to the vessel wall. Over the surface of the thrombi is a thin layer of endothelium. x 53.
FIG. 2 Heart. Numerous vessels can be seen filled with thrombus. In this section, there is one of
several large areas of myocardial degeneration. x 53.
FIG. 3 Kidney. The arteriole is filled with thrombus. x 325.
FIG. 4 Cerebral cortex. Thrombus occluding a small vessel and lined by endothelium. x 360.